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AB The invention concerns methods useful in constructing libraries that 
collectively display and/or express members of diverse families of 
peptides, polypeptides or proteins and the libraries produced using those 
methods. Methods of screening those libraries and the peptides, 
polypeptides or proteins identified by such screens. 
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I ITLE A generic strategy for subcloning antibody variable regions 
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AB .Apart tiom the decisive sensitiviiy and specificit)- of immunosensors. the 
employed antibodies essential 1>' contribute to additional ke\ factors like 
fabrication costs for senst)r chips and sensor stabilit\ . A production 
scheme ior recombinant antibody tragments has been optimised with respect 
to these particular issues of biosensor dev elopment. The phagemid \ ector 
p(\AN'] AB 5 E is w idely used for the selection of antibody fragments frt)m 
corresponding libraries. However, large-scale production of the selected 
single-chain F(v) ( ***s^;}:v*** ) fragments is substantially 

***restricted*** by the high cost for the inducer IP fCi and the 
anli-Ii-tag antibody. J he latter is needed in significant amt)unts for the 
piinllcalion of the rcc(Mnbnniiit protein. A iienenc stratei:\- w as 
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immobilized metal arfinity chromatography (IMAC). A yield of 100 
microg 1\OD(550) purified F(ab) fragment was obtained employing a standard 
fermentation scheme. The sensitivity and cross-reactivity of the I'(ab) was 
comparable to the parent ***scFv*** when assayed by en/yme 
immunoassay. Howex er, the F(ab) fragment exhibited significantly improv ed 
long-term stability. 

fl9 ANSWERS OF 51 CAPLUS COPYRIGHT 2002 ACS 
ACCHSSION NUMBER 2002:98272 CAPLI S 
DOCIJMHXT NUMBER: 137:61618 

TITLE: Chain shuffling to modify properties of recombinant 

immunoglobulins 

AUTHOR(S): Lantto, Johan; Jirholt, PerniUa: Barrios, Vvelise; 

Ohlin, Mats 

CORPORATE SOURCE: Department of Immunotechnology, Lund University, Lund. 
Swed. 

SOURCE: Methods in Molecular Biology (Totowa, NJ, United 

States) (2002), 178(Antibody Phage Display), 303-316 

CODEN MMBIED; ISSN: 1064-3745 
PUBLISHER: Humana Press Inc. 

DOCUMENT TYPE: Journal; General Review 

LANGUAGE: English 

AB A review describes a method for recombining an antigen-specific 

hea\'y-chain (HC) and br light-chain (LC) sequence with sequence variants 
of the other chain by chain shuffling. The method is based on overlapping 
polymerase chain reaction between two fragments encoding the HCs and LCs 
of the antibody, follow ed by insertion of the complete ***seFY*** gene 
into a ***phage*** -display vector by conventional enzytnic 

***restrictions*** and ligation. The benefits of this technique are 
that the entire cloning procedure requires only two rare-cutting 

***restriction*** endonucleases and that it can easily be utilized for 
other shuftling approaches, such as complementary detg. region shuffling. 
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human light chain variable region ( VL) with a diverse set of heavy chain 
variable regions, from a mouse immunized with the prostate specific 
antigen (PSA). Despite VL ***restriction*** , selection from this 
library rendered two different single chain F\' antibody fragments, 
specifically recognizing PSA. I he human VL, used as a general partner for 
mouse hea\ y chains, was constructed by linking the germline A27 gene and 
the JKl minigene segment, both of w hich are prominently nn oK ed in human 
antibody responses. Our approach offers a fast and simple way to produce 
half-human mols., while keeping the advantage of immunizing animals for 
high affinity antibodies. 
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AB A system w as constructed for the production of alkaline phosphatase 
(aP)-labeled antibody single-chain Fv ( *+*scPv*** ) fragments in 
l:scherichia coli. I he expression \ ector pASK75 w as modified by 
sequentially inserting the coli aP coding region and the ***scl \ *** 
cloning cassette. I:ngineering the cloning sites Sfil and NotI located at 
the 5' and 3' end of the ***scl \ *** gene prov ides an eas\ means to 
insert ***scF\ *** fragnients. These cloning sites are wideK used in 
recombmanl antibod) lechnolog\ and, thus, enable the t)ne-step cloning t)t 

***scl'\'*** fragments derived from corresponding antibody ***phag^^*** 
libraries into the expression v ector. An expressed herbicide-specific 

***scl"\'*** -aP fusion protein retained both, analyle binding and 
en/ymatic activity, as determined by I: LISA. Therefore, this system permits 
the production of ***scF\ *** -aP conjugates in I:, coli, which can 
replace con\ enti(^nall\' prepared al*-labeled antibodies in ininiunoassax^. 
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AB Objective: To isolate murine anti endotoxin single chain ***phage*** 
antibody from a constructed library. Methods: l otal RNA was firstly 
extracted from murine splenic cells and mRNA was reverse-transcribed into 
cDNA. Then the designed primers were used to amplify the variable region 
genes of the heavy and light chain ( VH, VL) with polymerase chain 
reaction. The linker was used to assemble the VH and VL into ***ScFv*** 
, and the NotI and Sfil ***restriction*** enzymes were used to digest 
the ***ScFv*** in order to ligate into the pCANTAB5E phagemid vector 
that was already digested with the same ***restriction*** enzymes. The 
ligated vector was then introduced into competent E.coli I'Gl cells to 
construct a single-chain ***phage*** antibody library. After rescued 
with M13K07 helper ***phage*** , recombinant phages displaying 

***ScFv*** fragments were harvested from the supernatant and selected 
with endotoxin. The enriched positive clones were reinfected into TGI 
cells. Finally, 190 clones were randomly selected to detect the anti 
endotoxin antibody with indirect ELISA. Results: The titer of anti 
endotoxin in murine sera w as 1:12,800. The concentration of total RNA was 
12.38 .mu.g ml. 1.9x10(7) clones were obtained after transformed into TCjI. 
3x10(4) colonies were gotten alter one round panning. Two positi\'e 
colonies were conilrmcd with indirect I:LISA among 190 randomly selectctl 
colonies. ( onclusion: A 1.9x10(7) murine anti endotoxin single chain 

***phage*** antibod}' hbrar\' was successfulK constructed. I wo anli 
endotoxin antibodies were obtained from the library. 
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AB AIM; lo examine the moleeular mass and identify the bioaetivity of M(j7 
***scrv*** for its application as a targeting mediator in gene therapy 
of gastric cancer. MH THODS: Two strongly positive recombinant 

***phage*** clones screened from MG? recombinant ***phage*** 
antibody library were separately transfected into H.coli TGI. Plasmid was 
isolated from the transfected H.coli TGI and digested by EcoR I and Hind 
III to examine the length of exogenous *+*scF\'*** gene. Then, the 
positive recombinant ---phage'^'^''^ clones were individually transfected 
into H.coli HB2151. rhe transfectant was cultured and induced by IPTG. 
Perplasmic extracts was prepared from the induced transfectant by osmotic 
shock. HLISA was used to examine the antigen-binding affinity of the 
soluble MG7 ***scFv*** . Immunodotting assay was adopted to evaluate 
the yield of soluble MG7 ***seFv*** produced by transfected E.coli 
HB2151. Western blot was used to examine the molecular mass of MG7 

***scFv*** . Finally, the nucleotide sequence of MG7 ***seFv*** was 
examined by DNA sequencing. RESULTS: Two positive recombinant 

***phage*** clones were found to contain the exogenous ***scFv*** 
gene. LLISA showed that MG7 ***seFv*** had strong antigen-bindmg 
affinity. Immuodotting assay showed that transfected H.coli HB2151 could 
successfully produce the soluble MG7 ***scFv*** with high yield via 
induction by IPTG. The molecular mass of MG7 ***scFv*** was 30 kDa by 
western blot. DNA sequencing demonstrated that the VU and VL genes of MG7 
***scFv*** were 363 bp and 321 bp,respectively. CONCLUSION: We have 
successfully developed the soluble MG7 ***seFv*** which possessed 
strong antigen-binding affinity. 
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exotoxin of Burkholdcria pscudomallci. Variable heavy and light chain 
fragments were amplified from the hybridoma 6H6A8F3B line, with a wide 
spectrum of primers specific to mouse antibody genes. Through ov erlapping 
extension polymerase chain reaction, the heavy and light chain fragments 
were linked to form the ***ScFv*** which was subsequently cloned into 
the +**phage*** display vector and transformed into HR2537 cells to 
yield a complexity of 10(8) clones. The transformants were screened by 
four rounds of biopanning against the exotoxin and resulted in selective 
enrichment of exotoxin-binding antibodies by 301 fold. The ***phage*** 
pool from the final round of selection displayed antibodies of 
high-affinity to the exotoxin as demonstrated by fTTSA. Several clones 
were selected randomly from this pool and analysed by ***restriction*** 
enzyme digestion, fingerprinting and sequencing. ***Restriction*** 
analysis coiifiinieu thai ail clones carried a 700-800 bp insert whose 
sequences, in general corresponded to that of mouse IgG. Fingeiprinting 
profiles delineated the antibodies into two families with different CDR 
sequences. 
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AB Pro\ ided is a recombinant DN.A method tor quant, producing chicken t\'pe 
monoclonal antibodies. .Mso, pro\ ided are nov el piasmul vectors and nov el 
primers for prodn. of the chicken tv pc monoclonal antibodies. 1 he method 
IS a ^**phage*** display metliod comprising insertion of genetic 
sequence encoding chicken C .lambda, chain (i.e. light chain const, 
region) and gene sequence encoding chicken tvpe monoclonal antibody 

***scl^ *** into novel expression vector pCPDS and amplification of the 
expression vector by novel primer (TT^ 1. 
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AB The ouabain ***ScFv*** (single chani fragment variable) antibody 
library was constructed by ***phage*** display. Mice were immunized 
by OUA-OVA (ouabain ovalbumin). MRNA was isolated from the spleen 
lymphocyte and reversely transcripted. The hea\'y-chain and kappa light 
chain x ariable region genes rcpertoirs of immunoglobin were amplified 
individually and assembled into ***gcFv*** by a linker with overlap 
extension PGR. ***ScFv*** was reamplified with RS primer, meantime 
Sfil and NotI ***restriction*** sites were added to the ***ScFv*** 
different ends. **+S(;;Py*** was digested by Sfil and NotI, and cloned 
into t!iC phagcniid pCANFAB r^T and introduced into F.coli TGI by 
electroporation. Phagemid-contg. bacterial colonies were infected with 
M13K07 and the ***ScIn'*** fusion protein was displayed on the surface 
of recombinant ***phage*** . Titer of rat serum was 1.2 x 106 after 
being immunized with OUA-OVA. The VH, VL fragment was 340 bp and 325 bp. 
resp,, After assembling, the ***ScFv*** was about 720 bp. The library 
capacity was 1 1 x 108. 10 Clones of 12 clones contained 2.1 kb fragment 
after EcoRI and Hind III digestion. Transfection test indicated that the 
titer of the culture supernatant was about 9x1014 pfu L-1. A 

***phage*** display library of ouabain ***ScFv*** antibody was 
constructed successfully. 
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***phage*** to form M( J MCj{ 7) recombinant +**phage*** antibody 
library. I he \'olume and recombniant rate of the library were evaluated by 
means of bacterial colony count and ***restriction*** analysis. After 
two rounds of panning with gastric cancer cell line KATO ill of highly 
expressing \1G(7)-binding antigen, the *+*phage*** clones displaying 
***ScFv*** of the antibody were selected by HLISA from the enriched 
***phage*** clones. I he antigen-binding affinity of the positive clone 
was detected by competition HLISA. HB2151 E. Coli was transfected with the 
positive ***phage*** clone demonstrated by competition ELISA for 
production of a soluble form of the MG(7) ***ScFv*** . ELISA assay was 
used to detect the antigen-binding affinity of the soluble MG(7) 
***ScFv*** . Finally, the relative molecular mass of soluble MG(7) 
***ScFv*** was measured by SDS-PAGE. RESL'L I S: The V(H), V(L) and 
"""ScFv""" DNAs were about 340bp, 320bp and 750bp, respectn ely. 1 he 
volume of the library was up to 2 X 10(6) and 8 of 1 1 random clones were 
recombinants. Two ***phage*** clones could strongly compete with the 
original MG(7) antibody for binding to the antigen expressed on KATO III 
cells. Within 2 strong positive ***phage*** clones, the soluble MG(7) 

***ScFv*** from one clone was found to have the binding activity with 
KATO III cells. SDS-PAGE showed that the relative molecular weight of 
soluble MG(7) ***ScFv*** was 32. CONCLUSION: The MG(7)' ***ScFv*** 
was successfully produced by ***phage*** antibody technology, which 
may be useful for broadening the scope of application of the antibody. 
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AB All anti-lipopolysaccharide (LPS) single chain ***phagc*** antibodv 
library in mice was constructed for further biomedical works. l otal RNA 
was extd. from splenic cells for reverse transcription after BALB C mice 
immuni/ed with pure LPS for 4 w. The designed primers were used to 
amplify the variable region genes of both heavy and light chain (VIL \'L} 
with poKnierase chain reaction, I he \'I1 and \'L were then con)ugated to 
torm a single chain of variable fragment ( ***ScF\ *** ) bv a linker. 
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randomly selected clones was idenlified to contam the exotic DNA. The 
results showed that a 4.75 x 106 murine anti-LPS single chain 
***phage*** antibody library was successfully constructed. 
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1 ITLE: A single-chain variable region immunoglobulin library from 

the abomasal lymph node of sheep infected with the 

gastrointestinal nematode parasite Haemonchus contortus. 
Al'THOR; White G P; Meeusen E N; Newton S E 

(X:)RPORATE SOURCE: The Centre for Animal Biotechnology, School of Veterinary 

Science, The University of Melbourne, Parkville, 3052, 

Vic, Australia.. gregoryw((V'ichr.uwa. edu.au 
SOURCE: VETERINARY IMMUNOLOGY AND IMMUNOPATHOLOGY, (2001 Jan 26) 78 

(2) 117-29. 

Journal code: 8002006. ISSN: 0165-2427. 
Pl'B. COUNTRY: Netherlands 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 
ENTRY MONTH: 200105 
ENTRY DATE: Entered STN: 20010517 
Last Updated on STN: 200105 1 7 
Entered Medline: 20010503 
AB Sheep immunoglobulin (Ig) heavy-chain (V(H)DJ(H)) and lambda light-chain 

variable region (V(lambda)J( lambda)) nucleotide coding sequence was 

isolated by reverse transcriptase-polymerase chain reaction (RT-PCR) from 

abomasal lymph node (ALN) B cells of immune sheep challenged \\'ith the 

gastrointestinal nematode parasite Haemonchus contortus. Single-chain 

antibodies ( ***scFv*** ) were then constructed with the purified 

V(H)DJ(II) and V(lambda)J(lambda) Ig gene region DNA using oligonucleotides 

to PCR and join the variable regions to a central [Gly(4)Ser](3)-linker. 

In a similar fashion 5'-SriI and 3'-NotI ***restriction*** 

cndonuclease sites were added for cloning into a phagemid expression 

\ ector. I:\pression of sheep ***scl- v*** from pHI- A phagemid in an 

amhei-suppresser strain of l:scherichia coiu after infection w ith 

filamentous ***phage*** . resulted in 1 0(9) sheep ***scl\ *** 

antibodies displayed as a library on phagemid particles. W estern blot 

analysis demonstrated sheep ***scFv*** gene expression in I:, coli cell 

lysate and on purified library ***phage*** . In addition, four rounds 

of ***;^eF\ *** -library selection against H. contortus surface antigen 

resulted m a 300-fold increase in the elution titre of ***pliage*** 

recovered from parasite surface antigen. Neaii\' 1000 ot the selected and 

cluted schx s were expressed in an attempt to identif\ monoclonal sheep 
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11 TLI:: Pertinence of kappa and lambda reconibnianl antibodies 

directed against thyroid peroxidase in thyroid 

autoimmune disease 
Ar'I H()R(S): Bresson, Damien: Chardes, I hierry; C^iapal. Nicolas; 

Bes, Cedric; Cerutti. Martine; Devauchelle. Gerard; 

Bouanani, Majida; Mam. Jean-C1aude; Peraldi-Roux, 

Sylvie 

CORPORATH SODRCH: CNRS-UMR 5094, Facultc de Pharmacie. Montpelher, 
34060, Fr. 

SOrRCH: Human Antibodies (2001), 10{3,4), 109-118 

CODHN: HUANFP; ISSN: 1093-2607 
PUBLISHER: lOS Press 

DOCUMENT TYPE: Journal 
LANCjL'AGE. Englisii 

AB Forty-one single-chain variable region fragments (scF\'s) directed against 

thyroid peroxidase (TPO) were obtained by ***phage*** display 

libraries constructed from thyroid-infiltrating B cells of Graves' disease 

patients. Among these scFvs, 24.4% used a V. kappa, light chain whereas 

75.6% shows a light chain of V. lambda, origin. Study of light chain gene 

usage in the TPO antibody repertoire demonstrated a dominance of the 

V,kappa.l-39 and V. lambda. 1 -5 1 genes. Thyroid peroxidase probing of 

overlapping peptides covering the amino acid sequences of anti-TPO 

T2/. kappa, and T 12/. lambda, variable regions demonstrated a more 
***restricted*** antigen recognition on Tl 3 .lambda, than on T2 .kappa.. 

I hese two recombinant antibodies, expressed as whole IgGl in the 

baculovims insect cell system, inhibited the binding to TPO of serum TPO 

autoantibodies whatever the light chain. Our study indicates that 

.lambda, as well as .kappa, light chain usage are found in the TPO 

antibody repertoire of thyroid-infiltrating B cells and are pertinent in 

the pathogenesis of autoimmune thyroid disease. 
REFERENCE COl^NT: 35 THERE ARE 35 CITED REFERENCES AVAILABEF: FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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chain genes ( Isl PC R); subprotocol 3 is the introduction of 

***restriction*** sites into the purified constructs of the first PGR 
reaction (2nd PCR); and subprotocol 4 is the cloning of the VH and VL 
chains into the expression vector pSEX81. 
REFERENCi: COUNT: 7 THERE ARE 7 Ci rED REFERENCES AVAlEABEi; FOR THIS 
RECORD. AIT, CITATIONS AVAIEABEE IN THE RE FORMA I 
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DOCl\MENT NE^MBER: 21289889 PubMed ID: 11395866 
TITEE: I he rescue by ***phage*** display of human Fabs to 

gpl20 HIV-1 glycoprotein using EBV transformed lymphocytes. 
AUTHOR: Kempf E; Weiss E; Klein P; Glacet A; Spratt S; Bourel D: 

C»rfanoudakis G 

CORPORATE SOURCE Laboratoire d'lmmunotechnologie et microbiologic 

moleculaires, UPRES 1329, Ecole Superieure de 

Biotechnologie de Strasbourg, Boulevard Sebasticn Brant, 

67400 Illkirch, France. 
SOURCE: MOEECUEAR BIOTECHNOEOGY, (2001 Feb) 17 (2) 97-108. 

Journal code 9423533. ISSN: 1073-6085. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAE ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200110 

ENTRY DATE: Entered STN: 2001 1029 
East Updated on STN: 2001 1029 
Entered Medline: 20011025 

AB Human hybridomas secreting monoclonal antibodies in a stable manner are 
difficult to develop. The main difficulties are the *+*restricted*** 
techniques for B-cell immortalization, the low number of sensitized B 
cells in peripheral blood, and the impossibility, for ethical reasons, to 
immunize humans with most antigens. ***phage*** display has proved to 
be a pow erful method for the generation of recombinant antibodv fragments, 
fills technolog)' relies on the construction (^f rccomhinant I ah or 
***scFv*** libraries and their displa\' on ***phagc*** M13. In order 
to rescue unstable B-cell clones secreting human antibodies we set up a 
method ioi the selectuni by ***pliagc*** displav ot human IgCj fragments 
frcim 1-pstein-Barr \ irus ( EB\^)-transformed clones and applied it to the 
selection by ***phage*** display of Fabs directed against HIV-1 gpl2(). 
using a seropositi\ e blood sample. The approach combines B-cell 
transformation by lillV of peripheral blood lymphocytes from a seropositi\ e 
donor, preselection of specific IgG anti-gpl2() producing clones, and the 
construction of a targeted human antibody librarv . In this library the 
percentage of heaw and hght chain coding sequences expressed in 
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ri llJ:: Streptococcus sanguis collagen-binding and collagen-like 

proteins identified by ***phage*** display. 
ArTHOR(S): Kilic, A. O. (1): Merzberg, M. C; Tao, L. (1) 
CORPORATE SOURCE: ( 1 ) University of Illinois at Cliicago, Chicago, IL USA 
SOURCE: Abstracts of the General Meeting of the American Society 

for Microbiology, (2001) Vol. 101, pp. 47. 

http: www. asmusa.org mtgsrc, generalmeeting.htm. print. 

Meeting Info.: 101st General Meeting of the American 

Society for Microbiology Orlando, I-L, i;SA May 20-24, 2001 

ISSN: 1060-2011. 
DOCUMENT TYPE: Conference 
LANGUAGE: English 

A15 II IS well known that the oral commensal Streptococcus sanguis is a major 
pathogen in infective endocarditis. A predisposing factor for the disease 
IS a defect in a heart valve. It is not clear, however, which surface 
proteins of this bacterium promote colonization on defective heart valves. 
Since collagen is a major connective tissue protein exposed on defective 
heart valves, this study sought to identify S. sanguis surface proteins 
that bind collagen and thus might promote colonization of heart valves. 
jY^Q ***pj^3g^*** display system, pGSSAET, was used to express S. 
sanguis proteins. Briefly, S. sanguis chromosomal DNA was digested with a 
combination of four ***restriction*** enzymes, SnaBI, Rsal, Hindi, 
and EcoRV. The digested DNA fragments were inserted into the SnaBI cloning 
site of the pGSSAET phagemid by T4 ligase. The recombinant phagemid 
mixture was transformed into competent Escherichia coli strain TGI cells 
to form a phagemid clone bank. The helper ***phage*+* R408 (Promega) 
was used to infect the clone bank and generate a recombinant ***phage*** 
library. The phages were subjected to panning on a t>pe I collagen-coated, 
96-well microtiter plate. Non-adherent phages were removed by washing 
repeatedly with Na-citrate buffer (pll 5.5). The bound phages were eluted 
step-wise with the same buffer with decreasing pi I (3.7 and 2. 1 ). Three 
rounds of panning were performed. From the final collagen-bound 
recombinant phages, the DNA sequences of two clones were determined. BLAST 
analysis of the first S. sanguis gene suggested a possible collagenase. 
1 he second gene encodes an unknoun protein that has a 14 amino acid domain 
identical to human osteocalcni and the mouse +**scl \ *** collagenase 1\' 
antibody, and four domains ( 13 tt) 26 amino acids each) with 47-69" o 
liomology to human type \' collagen. In ct)nclusion, the identification of 
collagen-binding and collagen-like proteins of S. sanguis may suggest 
no\ el adhesion mechanisms for colonization of the tooth and damaged heart 
\'al\ es, 
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Berlin, Germany. 

CODEN: 69BLB8 
DOCT- MHNT TYPH: Conference; General Review 

EANGUAGH: English 

AB A review. A prerequisite for the use of recombinant antibody technologies 
starting from hybridomas or immune repertories is the reliable cloning of 
functional Ig genes. For this purpose, a std. ***phage*** display 
system was optimized for robustness, vector stability, tight control of 
the expression of the ***scFv*** -genelll fusion, primer usage for PGR 
amplification of variable region genes, ***j;eEv*** assembly strategy 
and subsequent directional cloning using a single rate cutting 

***restriction*** en/ynie. Using this system, a no. of Nariable antibody 
domains of hybridomas w ere accessible whose genes could not be cloned in 
previous expil. serups. 

REFERENCE COUNT: 33 THERE ARE 33 CH ED REFERENCES AVAIEABEP; FOR IHIS 
RECORD. ALL CITATIONS AV AILABLE IN THE RF; FORMAT 
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AB Iivolution of the Ab system has yielded three clans ot \'l I region genes tlun 
are represented ni almost e\ er\' known higher species w ith an adaptue 
immune SNStem. Fhese clans are defined b\ sequence homologies primai il\ 
in highly conserved framework (FR) subdomains, which serve a scaffolding 
function maintaining the conformation of loops responsible for Ag binding. 
Structural analyses indicate that the VH I^'Rl and IT^3 form a conserved 
composite exposed surface, which has been implicated in interactions w ith 
B cell superantigens. l o directh' investigate the expression of 
clan-defined supraclonal sets, the authors exploited the e\ olutionaiA' 
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mammalian, and also the Xenopus and chicken, immune systems. In 
now -cytometric studies with IJ-26. the authors found that treatment of 
heterozygous T15i transgenic mice with a model B cell superantigen induced 
a clan III- ***restricted*** clonal deletion. These studies 
demonstrate the utility of a novel recombinant serol. reagent to study the 
compn, of the B cell compartment and also the consequences of B cell 
superantigen exposure. 

REFFiRHNCH COUNT: 47 THERI: ARH 47 CITED REFERENCES AVAIEABLE FOR THIS 
RECORD. ALL CITA I IONS AVAILABLE IN THE RE FORMAT 
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TITLE: Panning of tibrin-specific single-chain antibodies 

from ***phagc*** antibody library 
AUTHOR(S): Sun, Lei; Gao, Xin-sheng; Huang, Yi-xiu; Zhu, 

Sheng-geng 

CORPORATE SOURCE: College Life Sciences, Peking L'niv., Beijing, 100871, 
Peop. Rep. China 

SOURCE: Zhongguo Shengwu Huaxue Yu Fenzi Shengwu Xuebao 

(2000), 16(6), 722-726 

CODEN: ZSHXF2; ISSN: 1007-7626 
PUBLISHER: Zhongguo Shengwu Huaxue Yu Fenzi Shengwu Xuebao 

Bianweihui 
DOCUMENT TYPE: Journal 
LANGUAGE: Chinese 

AB C ***phage*** antibody library was constructed in order to obtain 

human fibrin-spec ific antibody. MRNA was isolated from nonimmunized mouse 
spleens and used as the template for the first strand cDNA synthesis by 
reverse transcription primed with random hexamers. The variable region 
cDNA of antibody heavy and light chains ( VH and VL) were amplified by 
polymerase chain reaction (PCR) sep. Both the VH and VL fragments were 
assembled into a single gene by using a DNA linker encoding a 
pcntadecapeptidc(Cjly4Ser)3 through primary PCR. The assembled 
single-chain antibody ( ***ScF\'*** ) DNA fragments were amplified w ith a 
set of oligonucleotide primers that introduce ***restriction*** sites 
for cloning \ la second PCR. 1 he PCR product was digested w uli 

***restriction*** en/\nies and cloned nitt) the phagmemid \ ector 
pCAN I AB-5i:. Then the recombinant DNA was introduced into lischcnchia coli 
rCj 1 by electroporation. Rescue of recombinant ***pi-iage*** antibodv 
library w as performed by superinfection of helper ***pliage*** M 1 3K()7. 
The antibody library contains more than 1 .times. 108 ***phage*** 

***Scln *** antibodies. Using affinity selection or paninng. the 
fibrin-specific ***ScI' \ *** displa\ed on the surface of fusetl phages 
w:is isolated from the ***p|ia<jc*** antib(nl\- librarv. Imilatini: ihc 



\\ hosc ^ol. aiUibod\ proteins w cic c\pi csscd m f stum 11 B2 L"^ 1 , jiu; 

iIk'h pai lially purified b\ Scphadcx C i-^."" gcf t illration eluonialoL! 1 he 
fibrm-speeifie * + *s^'i. v*** could be useful in eonstriietini.' diieeted 



rntitlcd 



L19 ANSWHR 23 OF 51 MHDLINH Dl'PLIC\M h8 

ACTHSSION Nl'VlBHR: 2000214142 MEDLINE 
DOCrMEN l Nl'MBER: 20214142 PubMcd ID: 10752477 
Tri LH: ♦**pi-mg^.**+ -selected primate antibodies fused to 

SLiperantigens for immunotherapy of malignant melanoma. 
Ai; I HOR: Tordsson J M; Ohlsson L G; Abrahmsen L B; Karlstrom P J: 

Lando P A; Brodui IN 
CORPORA I E SOURCE; Active Biotech Research AB, Lund, Sweden.. 

Jesper.Tordsson(^/^activebiotech.coni 
SOURCE CANCER IMMUNOLOGY, IMMUNOTHERAPY, (2000 Mar) 48 ( 12) 

691-702,, 

Journal code: 8605732. ISSN: 0340-7004. 

PUB. COUN i RY: GERMANY: Germany, Federal Republic of 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200004 

ENTRY DATE: Entered STN: 20000427 
Last Updated on STN: 20000427 
Entered Medline: 20000419 

AB The high-molecular- weight melanoma-associated antigen, HMW-MAA, has been 
demonstrated to be of potential interest for diagnosis and treatment of 
malignant melanoma. Murine monoclonal antibodies (mAb) generated in 
response to different epitopes of this cell-surface molecule efficiently 
localise to metastatic lesions in patients with disseminated disease. In 
this work, ***pi-iage*** -display-driven selection for melanoma-reactive 
antibodies generated HMW-MAA specificities capable of targeting bacterial 
superantigens (SAg) and cytotoxic T cells to melanoma cells. Cynomolgus 
monkeys were immunised with a crude suspension of metastatic melanoma. A 
strong serological response towards HMW-MAA demonstrated its role as an 
immunodominant molecule in the primate. Several clones producing 
monoclonal ***scFv*** antibody fragments that react with HMW-MAA were 
identified using melanoma cells and tissue sections for ***phagc*** 
selection of a leccMiibmant antibod}' ***phage*** library generatetl from 
l\'mph node niRNA. One of these ***^cFv*** fragments, K3()5. was 
translerrcd and expressed as a Tab-SAg fusion protein and c\ alualed as the 
tumour-largetmg moiet\ for superantigcn-based immunotherap\ . It bnuls 
with higli alTinily io a unique human-specific epitope on the IIMW'-M.AA. and 
demonstrates more ***restricted*** cross-reacti\ ity with normal 
smooth-muscle cells than pre\ iously described murine mAb. J he K3()5 1 ab was 
fused to the superantigen staphylococcal enterotoxin A (D227A) 
[SI{A(D227A)1, which had been mutated to reduce its intrinsic MIK^ class II 
binding affinity, and the fusion protein was used to demonstrate 
redirection off cell c\'toloxicit\' to melanoma cells in \ itro. In mice 
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AB The identification of novel tumour-associated antigens (TAAs) is pivotal 
for progression in the fields of tumour immunotherapy and diagnosis. In 
the present study, we have developed, based on flow cytometric evaluation 
and use of a mini-library composed of specific antibody clones linked to 
different antibiotic resistance markers, methods for positive and 
subtracti\'e selection of ***phage*** antibodies employing intact cells 
as the antigen source. An ***scFv*** ***p|^2g^*** library (2.7 x 
10(7)) was constructed from a primate (Macaca fascicularis) immunised with 
pooled human colon carcinomas. This library was selected for 3 rounds by 
binding to Colo 205 colon adenocarcinoma cells and proteolytic elution 
followed by ***phage*** amplification. Several antibodies reactive 
with colon carcinomas and with ***restricted*** reactivity to a few 
epithelial normal tissues were identified by immunohistochemistry. One 
clone, A3 ***scFv*** , recognised an epitope that was homogeneously 
expressed in 1111 of colon and 4 4 pancreatic carcinomas studied and in 
normal tissue ***restricted*** to subtypes t)f epithelia in the 
gastrointestinal tract. I he A3 ***scF\ *** had an apparent o\ erall 
affinity approximately l()0-ft)ki higher than an A3 f ab. suggesting binding 
of ***scf \ *** homodimcrs. The cell surface tlensit\' of the A3 epitope. 
calculated on the basis of l*ab binding, was exceptionally high, 
approaching 3 million per cell. We also demonstrate efficient 
I -celLmediated killing of colon cancer cells coated w ith A3 ***scl\ *** 
fused to the low MIIC^ class II binding supeiantigen mutant SI;A(D227A). The 
identified A} molecule thus represents a l AA w ith properties that suggest 
Its use for immunotherapy of colon and pancreatic cancer. 
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LANGUAGE: Chinese 

AB A single chain antibody ***sci'\'*** library \vas constructed by 

***phage*** display technique from the spleen cells of mice immunized 
with KG la cells. Three mice were immunized with KGla cells, their spleen 
cells were isolated. I hc genes of VH and Vk were ampiitled by RT-PCR and 
^ _ ***p|^^^^*** display antibody library was constructed 

w ith the amplified V gene, and the expression of the library were examd. 
by SDS-PAGE A ***scFv*** library contg. 3 x 106 individual clones 
was obtained and showed different patterns after digested with 

***restriction*** endonuclease BstN I. The capacity and diversity of 
the library were sufficient for screening specific ***scFv*** . The 
surface display expression of the library was verified. The ***scFv*** 
library of anti-KGla cell surface mols. may be used for isolating specific 
***scFv*** against the cell surface mols. of hematopoietic progenitors. 
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MCS was specifically designed to contain unique Sfil and NotI 

***restnction*** enzyme sites that can be used for directional and in 
frame insertion of scFvs (or potentially any molecule) selected from 
established ***phagc*** -display systems. Using this new vector, a 
functional bs-( ***scFv*** )(2) {2C1 1-M0C3 1 ) was constructed for 
retargeted T-cell cytotoxicity towards HGP2 positive tumor cells. The 
vector was also used for grafting of a number of promising biological 
effector principles onto ***(icPv*** M0C31, mcluding the prodrug 
converting enzyme cytosine deaminase, the anti-angiogenic factor 
angiostatin, and the thrombogenic molecule tissue factor. We aimed at 
producing biologically active fusion proteins by directing them through 
the endoplasmic reticulum-based protein folding machinery of eukaryotic 
cells (COS-7) using a kappa light chain leader, thereby taking advantage 
of the associated quaiiiy control mechanisms ihar allow only fully folded 
and processed fusion proteins to be secreted into the medium. Supernatants 
derived from fusion protein transfected COS-7 cells, which were 
transiently transfected at low transfcction rates, were directly assayed 
for the biological and/or targeting activity of the excreted fusion 
proteins without any prior purification steps. This procedure might help 
to identify those fusion proteins that have favourable characteristics 
like stability and biological activity in the presence of serum and at low 
protein concentrations. Targeted delivery of all effector principles w as 
subsequently assessed in an in vitro model system. The method wc devised 
is both rapid and versatile and can be useful to construct and identify 
series of new chimeric proteins with enhanced therapeutic potential in 
human cancer therapy. 
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the ***j,eFv*** antibodies cross reacted w ith guinea pig C3a, human C^'^ 
or rat C3, The frequency of bone marrow deriv ed C3 positn e clones w as 
much higher as compared to blood or spleen derived clones. Additionally 
bone marrow and spleen derived clones show higher diversity than clones, 
obtained from blood, as determined by fingerprint analysis w ith the 

***restriction*** enzyme Alul. Dissociation rate constants for all scl^ s 
were similar, indicating that the source of the scln s had no influence on 
affinities. The antibody fragments were used to analyze complement 
activation during xenotransplantation. Several blood or bone marrow 
derived scFvs bound to C3 located on rat liver endothelium after 
hyperacute rejection of a heterotopically transplanted rat liver into 
guinea pig. These data demonstrate that monoclonal rabbit scF\ s can be 
easily generated from recombinant ***phage*** display libraries, 
constructed i"rom spleen, blood or bone marrow . The selected guinea pig 
specific scFvs appear to be useful to detect complement activation during 
xenotransplantation in guinea pigs. 
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AB 1 wo antimclanoma immunoconjugates containing a human single-chain I \ ( 
***scf \ *** ) targeting domain conjugated to the Vc effector domain of 
human IgGl were synthesized as secreted two-chain molecules in (liinese 
hamster o\aiy and Drosophila S2 cells, and purified by aftlnit\ 
chrt>malograph\' on protein A. The *** targeting domains 

ongmalh' were is(^lated as melanoma-specific clones Worn a ***sc!-\ *** 
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the inimunoprecipitated protein and the core protein of a chondroitin 
sulfate proteoglycan, which is expressed on the surface of most human 
melanoma cells. The Fc effector domain of the immunoconjugates binds 
natural killer (NK) cells and also the Clq protein that initiates the 
complement cascade; both NK cells and complement can activate powerful 
cytolytic responses against the targeted tumor cells. An in vitro 
cytolysis assay was used to test for an immunoconjugate-dependent specific 
cytolytic response against cultured human melanoma cells by NK cells and 
complement. The melanoma cells, but not the human fibroblast cells used as 
the control, were efficiently l>'sed by both NK cells and complement in the 
presence of the immunoconjugates. The in vitro results suggest that the 
immunoconjugates also could activate a specific cytolytic immune response 
against melanoma tumors in vivo. 
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AB Through mRNA extract, RT and a series of PCR, ***phage*** antibody 
libraries were constructed from rP27Kipl -immunized and non-immunized mice. 
After only one round of selection with rP27Kipl. clones from each library 
were chosen randomly and digested by Taq I and Ilinf I. I I of 64 clones 
from the immunized animal had consistent **restriction*** pattern, 
w hile none of the 64 clones from the non-immuni/ed animal had, except that 
one had the same fragments pattern as that ol the 1 1 clones. The 12 
fragments were expressed m L. coli BL2 1(1)1:3) pE r-28b( * ) system. 1:L1SA 
showed that some of the fragments could bind to rP27Kipl specifically. All 
these results implied that specific antibody can be obtained by genetic 
engineering without hybridoma or many rounds of growth and panning 
selection. 
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AI^ The CEA 79 antibody has been used in bone marrow scintigraphy for the 
differential diagnosis of skeletal tumors and the c\'aluation of the bone 
marrow status of patients with various hematological disorders. The 
specific localization of radio-labeled CHA 79 antibody in bone marrow 
depends on its reactix ity with XCA-95 (nonspecific cross-reacting 
antigen-9S) present on the surface and in the cytosol of human 
granulocytes and myclopoictic cells. To iiicike a CEA 79 ++-*5^;Py^^^ 
molecule that would be less immunogenic and more penetrating than the 
intact mouse immunoglobulin, we constructed a pRSHT Sfi I Not I expression 
vector. The ***scFv*** gene was then excised from a pCANTAB 5 E 

***phage*** display vector by digestion with Sfi 1 and Not I and 
inserted into the pRSHT Sfi I Not 1 expression vector. Upon transformation 
of a BL21(DE3)pLysS strain of E. coll, CEA 79 ***scFv*** became 
expressed in inclusion bodies requiring a renaturation process for 
solubilization. The final yield of CEA 79 ++*scFv*** was 5 nig per a 
litcrof culture. The refolded CEA 79 ***st:Fv*** exhibited an affinity 
(Kd - 2.1 X 10-9 M) equivalent to that of the original CEA 79 antibody (Kd 
- 3.3 X 10-9 M) and the same immunoreactivity to CEA and NC^A-95 in Western 
blots and in immunohistochemical staining experiments. 
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AB Using binding to solid phase (UCSI- followed by elution and re-infection. 
ue isolated ***<^^'[.v*** pliagemid clones from a ***p}ijgt^^*** displa\ 
library contg, anti-human G-C\Sf repertoire ***ScF\ *** gene .Xi'ter 



vmitiinicd thai liicir ^.\jucIK■CN 'hcioii-cii lo ihc iiiousc I- \ -icyioii uciic^ 
! hc_\ appeal L\l lo fx' rn>vci liciic^ b> ^^ninpai i>oii uitli piihhshcd data in I MMI 
( icncHank, 



Untitled 

LI 9 ANSWHR 32 OF 51 MHDLINE DITLICAT1-: 13 

ACCHSSION NUMBER: 2()()()027002 MHDLIM-: 

DOCUMHNT NUMBHR: 20027002 PubMcd ID: 10556547 
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AB Antibodies specific for surface-exposed epitopes on germlings of the plant 
pathogen, Phytophthora infestans, were isolated from a diverse 

***phage*** library displaying single-chain Fv ( *+*scFv*** ) antibody 
fragments. The library was subpanned against external soluble components 
released from mycelia, sporangia and germlings and a discrete population 
* + +pj.jg^^*** antibodies isolated. Binding of monoclonal 
***phagc*** antibodies was demonstrated by enzyme-linked immunosorbent 
assay (ELISA) and diversity w^as established by BstNI ***restriction*** 
enzyme digest patterns. Antibodies were subcloned as fusions at the 
C-terminus of maltose binding protein (MBP) and expressed as soluble 
proteins in Escherichia coli. These antibody fusion proteins bound to P. 
infestans germlings and to mycelial homogenates from x arious Phytophthora 
species. The binding activities to mycelial homogenates of fungal species 
not belonging to the order Peronosporales were substantially lower. 
Several ***phage*** -displayed scF\'s were used in conjunction with 
tluorescenth labelled antiphage antibod\' to visualise the distribution of 
iheii cognate epitopes on the surface of the gei iiilings. The combination of 
procedures developed here with Phytophthora demonstrates the potential of 

***phage*** antibod\' technolog\' m isolating antibodies to cell surface 
and external soluble components of pathogens, some of w hich may play a 
role m host pathogen interactions. 
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AB The vector pSKAP S was constructed to enable o\ crexpression of 
single-chain variable fragment antibody ( ***scFv*** )-alkaline 
phosphatase fusion proteins, in pSKAP S, the ++=^scF\'^'^'^ \\'erc 
genetically fused to the mutated Escherichia coli PhoA/S gene that encodes 
an alkaline phosphatase with increased specific activity. The 
***restriction*** sites incorporated into pSKAP/S allowed the 
***scFv*** genes to be easily transferred from pUCl 19-derived phagemid 
vectors that are used frequently in ***phage*** display antibody 
library technology. Strong transcriptional control of expression was 
achieved using the tetracycline promoter, and induction of different 
individual clones with anhydrotetracycline resulted in secretion of most 
of the ***scFv*** -alkaline phosphatase fusion proteins into the 
culture medium. Although some of the clones secreted fusion proteins that 
were retained in the periplasm, these proteins could be isolated w ith a 
simple extraction procedure. Increased amounts of a ***scFv*** 
-alkaline phosphatase fusion protein v\ ere obtained when expressed in the 
pSKAP S \'ector compared with expression in a \'ector incoiporating the lac 
promoter. Testing for binding of the ***scFv*** -alkaline phosphatase 
fusion proteins to antigen was possible in an ELISA without the need for 
additional enzyme-conjugated antibodies. The pSKAP/S vector was 
successfully used to obtain +**sci-v*** fragments from a preparation of 

***phage*** -antibody clones after subcloning and expression of 
individual clones as ***scFv*** -alkaline phosphatase fusions, whereas 
tcwer clones (and clones with different properties) were obtained from the 
same ***phage*** -antibod\' preparations when expressed as soluble 

***scf \ *** Iragments, 1 herelore. the pSKAP S \ector was shown to he 
useful in extending the range of ***scl \ *** obtained from 

***phage*** display libraries. 
C\)p\Tight 1999 Academic Press. 
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AB Previously we have employed a large semisynthetic ***phage*** antibody 
display library, in combination with subtractive selection by How 
cytometry to isolate *+*phage*** antibodies specific for 
SLibpopulations of leukocytes. In this study, human tonsillar B cells were 
incubated with the ***phage*** library and IgD- CD38- memory B 
lymphocytes and attached ***phage*** antibodies were selected by cell 
sorting. In a panel of 17 monoclonal *+*phage*** antibodies obtained, 
five displayed binding to cells of multiple haematopoietic lineages or 
broadly reacted w ith B-lineage cells. Immunofluoresccnt, immunohistochem. 
and biochem. studies permitted the characterization of the target mols. 
recognized by these ++*phage*** antibodies. The remaining 12 
antibodies displayed ***restricted*** binding to small subpopulations 
of peripheral human B cells. These results show that subtractive 
selections with ***phage*** antibody display libraries in combination 
with flow cytometry yield antibodies that bind to differentially expressed 
mols. on closely related cell populations, and can be used as a tool in a 
variety of assays. 

REFERENCE COUNT: 17 THERE ARE 17 CITED REFERENCES AVAILABLE FOR THIS 
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AB Pretargeting techniques ha\'e promise for radioimmunotherapy (RI T) in 

cancer because of the potential for markedly increasing the therapeutic 

ratio. Human antibody fragments can he retrie\ed from ***piiage*** 

libraries and used to realize this potential. I he lihraiA' can be used to 

select the genetic material required to generate molecules w ith bindinL: 
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(I:L1SA) were performed to assess the intensity and specificit)' of 
***phage*** bindmg to the specific chelate. Ninety-six clones 
demonstrating metal chelate binding seven times greater than to Lym-1 
alone were chosen for diversity analysis. BstN 1 ***restriction*** 
digests were performed on DNA from these clones. Twenty-three and 43 
different DNA fingerprint patterns were identified for anti-TETA and 
anti-DOTA clones, respectively. DNA sequencing of 39 anti- I HTA clones for 
23 different BstN I fingerprint patterns revealed 22 distinct sequences. 
l:le\'en of the anti-THTA clones were selected for further study. Fi\ e 
hundred to 1000 microg (100 to 320 microg per liter of culture) of 
purified ***scFv*** w as produced from each of the 1 1 anti-TH l A clones. 
Preliminary studies by BIAcore demonstrated evidence of 25- to 200-nM 
affinities. Comparable examination of the anti-DOTA clones is in progress. 
This study provides evidence that human -^^-^scFv^'^''^ against unique 
synthetic targets can be readily selected from a large, naive human 
immunoglobulin ***phage*** library. Selections against metal chelated 
antibodies provided a wealth of scFvs with diverse binding affinities 
useful for engineering molecules for pretargetmg RIT. 
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AB A con\eiiienl new bacteriophage display \ ector. pSI)3, has been constructed 
and used to generate rabbit monoclonal anti-pesticide antibody fragments, 
f ollow ing amplification ot^ immunoglobulin light chain, and hea\ \ chain 
\ ariable region gene libraries, ***restriction*** enzymes Sfi I and 
Prim 1 are used to assemble ***scFv*** libraries in pSD3. 1 his allows 
the number of stages in\'ol\ ing the polymerase chain reaction and 

***restriction*** en/yme digestion to be minimized to optimi/e 
maintenance of the original div ersity t)f the \ ariable region genes m the 
libraries. The vector also incorporates an amber codon. a 6xf lis lag and a 
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AB To broaden the specificity of the Abs recognizing human 

melanoma-associated Ags (MAAs), we have isolated human single-chain 
fragment of the V region ( ***scFv*** ) fragments by panning the 
synthetic ***phage*** Ab library (#1 ) with the human melanoma cell 
lines S5 and SK-MEL-28. All of the isolated ***scFv*** fragments 
reacted with the mouse mAb defined high molecular weight 
melanoma-associated Ag (HMW-MAA). ***scFv*** #70 inimunoprecipitates 
the two characteristic subunits of HMW-MAA, while *+*scFv*** #28 only 
inimunoprecipitates its large subunit. These results challenge the current 
view regarding the structure of HMW^-MAA and indicate that it consists of 
two independent subunits. The human ***5cFv*** fragments share some 
similarities with the mouse anti-HMW-MAA mAb. Like mAb 149.53 and 225.28, 

***scFv*** #28 reacts with rat B49 neural cells that express a homologue 
of HMW-MAA. ***scFv*** #70 reacts with a determinant that is spatially 
close to the one identified by mAbs 149.53, V 168.2, and V 186. Besides 
suggesting similarities in the recognition of human melanoma cells b\ the 
mouse and human Ab repcrloire. these results indicate that the Abs 
isolated from synthetic Ab libraries resemble those that are found in 
natural Ab repertoires. The ***iestncted*** di\ ersit\ of the 

***scF\ *** fragments that were isolated by panning synthetic Ab 
libraries w ith different melanoma cell lines suggests that certain Ags, 
like HMW-MAA, are immunodominant in \'itro. 1his phenomenon, which 
parallels the in vu o immunodominance of certain Ags, implies that the 
antigenic profile of the cells used for panning determines the specificit\ 
of the prep(Muleraiit population of isolated .Abs. 
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AB I he human high molecular weight-melanoma-associated antigen (HMW-MAA) 
meets the criteria to be used as an immunogen for immunotherapy of 
malignant melanoma, because it is expressed by a large percentage of 
melanoma lesions with limited heterogeneity and has a ***restricted*** 
distribution in normal tissues. The high immunogenicity of the HMW-MAA in 
BAEB/c mice has resulted in the development of a large number of 
anti-HMW-MAA monoclonal antibodies (mAbs). In contrast, no human 
atiti-HMW-MAA mAbs have been described. Because the latter may serve as 
useful probes to characterize the antigenic profile of the HMW-MAA. human 
anti-HMW-MAA single-chain fragments of the variable region (scF\ s) w ere 
isolated by panning synthetic **+scFv*** library 1 on purified 
HMW-MAA. C olony hy bnd^i zation studies and nucleotide sequence ana lysis 
revealed that ^*scFv** * 19, 44, 5 6^jui4^4-betoi^a the V(H)3j iene_ 
Tamily and use the DP-38 germ-line gene segment but have a diverse third 
xoniplementanty-determining region. The human scF\ s share some ~~ 
'cliaracteri sties with mouse antiTTMW^IAA mAb but also display some distinct 
features. Eike mouse mAbs, human scFvs recognize determinants of HMW-MAA 
w ith a heterogeneous cellular and molecular distribution in human melanoma 
cells. Furthermore, like some mouse mAbs, human scF\'s react w ith rat 
neural cells cxpressmg the chondroitin sulfate proteoglycan N(i2. which 
shows Sr'o homology to the HMW-MAA. Ik)we\er, at variance wuh mouse mAhs. 
the luniian scl-\ s show poor reactiv ity w ith guniea pig melanoma cells. 
Lastly, human **+^(;f \ *** 61 stains both benign and malignant lesions 
of melanoc\tic origin, although with a lower frequenc} than mouse m.\bs. 
Analysis of the clinical significance of the differential expression of 
the ***scFv*** 61 -defined determinant in melanoma lesions w ill be 
facilitated by its reactivity with formal in- fixed melanoma lesions. In 
contrast to mouse mAb. +**^^^}:y*** immunoprecipitates the >45()-kDa 
chondroitin sulfate proteogl\ can compt)nent of the HMW-M.-XA. but not its 
250-kl)a suhunit from melanoma cells. Thus. contrar\' to the current mcw 
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AB Production of bispecific IgG (BsIgG) by coexpressing two different 
antibodies is inefficient due to unw anted pairings of the component heavy 
and light chains. To overcome this problem, heavy chains were remodeled 
for heterodimerization using engineered disulfide bonds in combination 
with previously identified "knobs-into-holes" mutations. One of the 
variants, S354C:T366W/Y349'C:T366'S:L368'A:Y407-^+ ^'V, gave near 
quantitative (approximately 95%) heterodimerization. Light chain 
mispairing was circumvented by using an identical light chain for each arm 
of the BsIgG. Antibodies with identical light chains that bind to 
different antigens were identified from an ***5cEv*** ***pj^2g^*** 
library with a very ***restricted*** light chain repertoire for the 
majority (50 55) of antigen pairs tested. A BsIgG capable of 
simultaneously binding to the human receptors HER3 and cMpI was prepared 
by coexpressing the common light chain and corresponding remodeled hea\ y 
chains followed by protein A chromatography. The engineered heavy chains 
retain their abilil\ to support antibod} -dependent cell-mediated 
c\unoxicily as tlemonstrated with an anti-HI:R2 antibod\ , 
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3.6 times as high as that of nati\'e glutathione peroxidase from rabbit 
liver. The gene for the single-chain Fv ( **+scFv*** ) ab/yme was 
successfully constructed by total RNA and niRNA isolation, cDNA synthesis, 
VH and VL PCR amplification and assembly. On agarose gel electrophoresis 
the lengths of VH, VL and ***ScFv*** gene fragments were 340, 325 and 
750 bp resp. The ***ScFv*** gene with terminal ***restriction*** 
site Sfil and NotI was considered to be used for ***ScFv*** ab/yme 
expression in recombinant * + +phage*** antibody system. 
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vector plageniid, pDN323, was designed w hich contained a polylinkcr region 

(nicluding ***restriction*** sites for Ncol, PstI, Xhol, and NotI), a 

calmodulin gene, a filamentous ***phage*** tail protein pIII gene, and 

gene pelB. l:\pression of phagemid pD\323 produced a fusion protein contg. 

pectin lyase B, calmodulin and protein pIII. A svnthetic peptide (for 

example: CG(jAAARWKKAFIAVSAANRFKKIS) was used to bind the calmodulin ni the 

fusion protein. Examples of selection of other enzymes include insulin 

receptor tyrosine kinase, Lck tyrosine kinase, and glutathione 

S-transferase. 
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AB Single chain antibodies ( ***scEv*** ) are usually produced m Ii. coli, 
but generation of certain ***scFv*** derivatives, such as complex 
fusion proteins or glycosylated forms of ***scEv*** is 

***restricted*** to eukaryotic expression systems. We investigated the 
production of soluble mono- and bivalent single chain antibodies ( 

***scEv*** ) m eukaryotic cells and describe a cassette vector system 
lor mammalian and baculo\ irus expressuin w hich is compatible w uli an 
established vector s\ stem for bacterial expression and ***phage*** 
display selection of scFvs. I he applied model ***scf \ *** was derived 
fit)m a murine antibody {H398) against human tumor necrosis factor receptor 
1 ( I NER60). know n to be a potent antagonist of I N I- action in its monomenc 
form and a ptitential therapeutic agent for treatment of fNE-mediated 
iliseascs. Surprisinglw the nK)nomeric +**scl v*** form of H39S ( 
***scf \ *** H39S) IS expressed but not secreted in different mammalian 
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}-urthcrmorc, fusion of the Ig Vc protein to ***scl'v*** H398 increase 
the in vitro half-hfe at 37 degrees C. We conclude that the described 
cassette vectors readily allow the eukaryotic expression of mono- and 
bivalent ***scFv*** derivatives to analyse the influence of valency of 
***scFv*** molecules on antigen binding and biological acti\'ity. 
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AB A prerequisite for the use of recombinant antibody technologies starting 
from hybridomas or immune repertoires is the reliable cloning of 
functional immunoglobulin genes. For this purpose, a standard 

***phage*** display system was optimized for robustness, vector 
stability, tight control of +**st:Fv*** -delta genelll expression, 
primer usage for PCR amplification of v ariable region genes. ***<^^>p^ *** 
assembly strategy and subsequent directional cloning using a single rare 
cutting ***restrictu>n*** en/yme. This integrated cloning, screening 
and selection system allowed us to rapidly obtain antigen binding scF\ s 
deriv ed from spleen-cell repertoires of mice immunized w ith ampicillin as 
well as from all hybridoma cell lines tested to date. As representative 
examples, cloning of monoclonal antibodies against a his tag. leucine 
zippers, the tumor marker FXjP-2 and the insecticide DD F is presented. 
Several hybridomas whose genes could not be cloned in previous 
experimental setups, but were successfully obtained w ith the present 
system, expressed high amtnints of aberrant heav y and light chain mRNAs, 
which were amplified hv P(^R and *jreat1v exceeded the amount of binding 
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AB BACKGROUND: With the advent of ***phage*** antibody libraries, access 
to completely human antibody fragments is feasible, either by direct 
selection from human antibody libraries, or by guided selection. After 
selection, Fabs and scFvs may need to be expressed as complete antibodies 
in mammalian cells for further characterisation, or if effector functions 
are required. OBJECTIVES: To rebuild and express the human anti-TNF alpha 
antibody Fab-P3A2 (isolated as a Fab fragment from ***phage*** display 
libraries by guided selection) as a fully assembled, functional human 
antibody (gamma- 1, lambda) in Sp2 0 myeloma cells, and to perform 
preliminary characterisation studies of the secreted IgGl molecule. A 
further objective was to investigate the kinetics of human antibody 
production and the stability of antibody secretion in transfectomas 
cultured in various media formulations. STLJDY DESIGN: A tripartite 
strategy was employed for cloning heavy chain gene ( VH)-P3 and light chain 
gene V lambda- A2-C lambda into mammalian cell expression \ ectors p alpha 
L\s-3() and p alpha Lys-17 respectively. The cell line P3A2.H5 was isolated 
after co-transfection of Sp2 0 mouse myelomas w ith the constructs, 
expanded and weaned into a protein free medium, f ully assembled lg-P3A2 
antibody was purified b\ Protein A alfinity chromatography and 
characterised w ith respect to si/e of antibody chains, and aiTinit\ for 
human TNF alpha. Stability of secretion was in\ estigated by extended 
serial sub-culture and analysis of P3A2.B5 sub-clones. Strategies of media 
enrichment were tested for any effect on antibody productiv ity by selected 
I'3A2.B5 sub-clones. RESUL I S: I he cell line P3A2.B5 secreted an assembled, 
human antibody lg-P3A2, w ith heavy and light chains of molecular weight 55 
and 2S KD respectn el\ , l:quilibnum capture studies showed liz-P3 A2 to hav e 
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as assembled human antibodies of the IgGl subclass in Sp2 0 myeloma cells 
has been described. For maximising specific productivity of 
antibody-producing cell lines, supplementation of cuhure media with 
glucose, glutaminc and ammo acids increases antibody yield significantly 
compared to that in conventional media, indicating the latter is 
stoichiometrically limiting for production purposes. 
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^3 **+pj^2gg*** display is now an established method to select antibody 
fragments specific for a wide range of diverse antigens. In particular, 
isolation of human monoclonal antibodies has become a reality and for most 
purposes bacterial expression of the selected recombinant antibody 
fragments is sufficient. However, there are some cases where the 
expression of complete human immunoglobulin in mammalian cells is, if not 
essential, at least desirable. For this reason we ha\'e designed and 
constructed a set of mammalian expression vectors which permit facile and 
rapid cloning of antibody genes lor both transient and stable expression 
in mammalian cells. Immunoglobulin genes may be cloned into these 
expression \ ectors as \' regions ov as f abs for expression as cither 
complete antibodies or as f ab IVagmenls. using ***restnction*** sites 
which arc rare in human \' genes. All the miportani elements in the 
\ ectorS'-promoter, leader sequence, constant domains and selectable 
markers— are Hanked by unique ***restriction*** sites, allowing 
simple substitution of elements, fhe vectors ha\e been evaluated using the 
x ariable regions from the neutralizing anti-nerx e grow th factor (NGF) 
antibody. alphaDl 1, and the \' regions from 21: 10, a ***scF\ *** selected 
from a ***^(;|-\ *** phagemid libraiA . 
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AB I he human antimelanoma antibody V86 was cloned from a single-cham I \* 
molecule ( ***scFv*** ) fusion ***phage*** library displaying the 
heavy chain variable domain (VH) and light chain variable domain (VL.) 
repertoire of a melanoma patient immunized with genetically-modified 
autologous tumor cells. Previous ELISA tests for binding of the V86 fusion 

***phage*** to a panel of human metastatic melanoma and carcmoma cell 
lines and primary cultures of normal melanocytes, endothelial, and 
fibroblast cells showed that measurable binding occurred only to the 
melanoma cells. In this communication, the strict specificity of V86 for 
melanoma cells was confirmed by immunohistochemical staining tests with 
cultured cells and frozen tissue sections. The V86 fusion ***phage*** 
stained melanoma cell lines but did not stain carcinoma cell lines or 
cultured normal cells; V86 also stained specifically the melanoma cells in 
sections of metastatic tissue but did not stain any of the cells in 
sections from normal skin, lung, and kidney or from metastatic colon and 
ovarian carcinomas and a benign nevus. An unexpected finding is that V86 
contains a complete VH domain but only a short segment of a VL, domain, 
which terminates before the CDRl region. This VL deletion resulted from 
the occurrence in the VL cDNA of a ***restriction*** site, which was 
cleaved during construction of the ***sci:v*** library, fhus V86 is 
essentially a VH antibody. The effect of adding a VI. domain to V86 w as 
examined b\' ccMistructmg ***scl'\ *** fusion ***phage*** libraries 
111 which \'S6 was coupled to \'lambda or X'kappa domains from the original 

***scF\ *** library of the melaiK)ma patient and then panning the 
libraries against melanoma cells \o enrich lor the highest affinity 
antibody cUmes. None of the \'S6A1ambda clones show ed significant binding 
to melanoma cells in ITJSA tests; although binding occurred with most of 
the \'86-Vkappa clones, it was generalK' weaker than the binding of \'86. 
These results indicate that most of the VL domains in the original 
***scl'v*** library reduce or eliminate the affinity of \'S6 for melanoma 
cells. Acct)idingK\ \'H libraries could provide access to anti-tumor 
antibodies that might not be detectet] m Fab libraries 
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AB BACKGROUND: There is considerable interest in the specific targeting of 
therapeutic agents to cancer cells. Of particular promise is a technique 
knowTi as Antibody-Directed Enzyme Prodrug I hcrapy (ADEPT). In this 
approach an enzyme is targeted to the tumour by its conjugation to a 
tumour specific-antibody tumour. After allowing sufficient time for the 
conjugate to localise at the tumour and clear from the circulatory system, 
a relatively non-toxic prodrug is administered. This prodrug is converted 
to a highly cytotoxic drug by the action of the targeted enzyme localised 
at the tumour site. OBJECTIVES: To construct gene fusions between the 
pseudomonad carboxypeptidase G2 (CPG2) gene and DNA encoding MFE-23 (an 
anti-carcinoembryonic antigen (CEA) single-chain Fv ( ***scFv*** ) 
molecule), derived from a ***phage*** display library. 'Fo overexpress 
the resultant gene fusions in Escherichia coli, and assess the in vitro 
and in vi\ o properties of the purified fusion proteins. STL D\' DESIGN: To 
introduce unique cloning ***restriction*** sites into the 5'-end of 
the CPG2 gene by site-directed mutagenesis to facilitate fusion to the 
3 '-end of the gene encoding MFE-23 (constructs with or without a tlexible 
(Gly4Ser)3 linker-encoding sequence were designed). To overexpress the 
resultant gene fusions under transcriptional control of the lac promoter 
and to direct the fusion proteins produced to the periplasmic space of I:, 
coli through translational coupling to the pelB signal peptide. RliSUL I S: 
Biologically active recombinant C1Hi2::MIT>23 ***^^^[\ *** fusion 
proteins were produced m 1:. coli and shown to possess en/yine and aiili-Cl A 
aetn ilN . .\ffinit\' chromatographv' followed b\ si/e exclusion gel 
filtration yielded appi"t)ximate]y 0.7-1.4 mg 1 from shake Hask culture. 
The fusion protein in which the en/yme and antibody moieties w ere joined 
b\' a linker peptide was shown to be effectn ely localised in nude nnce 
bearing human colon tumour xenografts, gnmg fa\ ourable tumour to blot)d 
ratios. ( C)NCTT:SI0N: MlT{-23 ***scPV*** serves as an ideal candidate for 
the antibody arm of a bacterially expressed fusion protein w itli (1Hj2. I he 
biological properties t)f this recombinant protein suggest that it ma\ be 
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***phage*** display library. 
AUTHOR: Ziegler A; I orrancc L; Macintosh S M; C owan Gil; Vlavo \1 A 

CORPORA I'H SOIJRCH: Virology Department, Scottish Crop Research Institute, 
hivergowrie, Dundee, United Kingdom. 

SOURCE: Virology, (1995 Dec 1)^214 (D 235-8. 

Journal code: 01 10674. ISSN: 0042-6822. 
PUB. C01:NTRY: United States 

DOCUMh;NT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199601 

ENTRY DA I E: Entered STN: 19960219 
Last Updated on STN: 19970203 
Entered Medline: 19960122 

AB Antibody fragments ( +*+scFv*** ) that bind specifically to particles of 
cucumber mosaic cucumovirus (CMV) were obtained from a library w hich 
encodes a diverse array of s>Tithetic antibody fragments, each displayed on 
the surface of filamentous bacteriophage. After four rounds of selection 
and enrichment, several clones were obtained which produced ***scFv*** 
that bound specifically to purified particles of CMV in ELISA. BstNI 
digestion of phagemid DNA resulted in the same ***restriction*** 
pattern for all clones. The nucleotide sequences of three of the clones 
showed that they belonged to the human VII I family and that they had a 
complementarity determining region loop of 7 amino acids. ***phage*** 
-displayed antibodies and soluble ***st;Pv*** secreted by these clones 
reacted with particles of CMV in sap from infected plants in ELISA. In 
immunoblotting tests, soluble ***scFv*** preparations reacted with 
SDS-denatured coat protein extracted from purified preparations of (^MV 
isolates belonging to either subgroup I or II and also with protein 
extracted by SDS treatment of seeds harvested from naturally infected 
lupin plants. The results demonstrate the feasibility, and potential 
applicability, of recombinant antibody methods in plant pathology. 
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AB Jo facilitate the purification and conjugation ofsingle-chaui antibodies 
( +**scl-v*** ) selected from a ***phage*** display library, we ha\e 
incorporated His6, an amber stop codon and a C-terminal Cys into a surface 
expression \ ector. The v ector also contains a laclq gene for improx ing the 
efficiency of regulation and a sequence coding for a marker peptide. 
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AB Recombinant DNA technology has made it possible to produce specific Fab 
and ***scF\ *** antibody (Ab) fragments in prokaryotic host cells. 
U'Sing vectors designed for periplasmic expression of encoded Ab fragments, 
\vc have been studying how the sequence and genetic localization of the 
light chain (L-chain) variable region gene of a mouse Ab (CB-Nm.l ) 
determined the level of Ab production, The variable region was show n to 
belong to the V kappa V family and contained a previously unreported 
Ile72. Nine different Ab constructions were tested in monocistronic ( 

***scl"\ *** ) or dicistronic (Fab) operons for their ability to affect the 
synthesis le\ el of the L-chain. When the gene coding for the L-chain w as 
located downstream from the Fd fragment gene, the substitution of codons 
encoding He by a codon encoding I hr was found to be crucial tor anv 
expressu)!! of the L-chain fragment. This w as, how ev er, not accompanied b\ 
an increase in L-chain-specific mRNA, neither was there any change in the 
size of the mRNA. The tact that the unmutated L-chain protein w as produced 
from cells transformed w ith certain other constructions indicated that the 
protein as such was not incompatible w ith the prokaryotic envirtinment. 
Together, this suggested that the translatu)n process was iinolxed m the 
***restricted*** priuluctUMi of the I -chain. Thus. surpnsingK' small 
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AB We have used the GroE chaperonins to assist in the packing of a new 
***phage*** display vector, pLXmide3. Titers of the packed phagemid 
increased almost 200-fold from approximately 4 x 10( 1 1 ) cfa ml w ithout 
coexprcssion of the GroH proteins, to approximately 7 x 10(13) cfa ml with 
their coexpression. Equal titers of non-assisted and assisted phagestocks 
exhibited the same antigen specificity and ELISA reactivity, indicating 
the same frequency of displayed Fab-fragments. While the diversity of 
antibody libraries depends on the bacterial transformation efficiency, the 
copy number of each antibody is determined by subsequent amplification of 
the ***phage*** , thus chaperonin assisted phagemid packing in 
bacteriophage M13 can be used as a general and simple tool to increase the 
amplification level of expressed Fab fragments. pEXmide3 was developed for 
display of Fab and single chain F\'-fragments ( ***scFv*** ), using 

***restriction*** enzymes that do not cut, or cut with low frequencies, 
in genes encoding immunoglobulin \'ariable domains. The x ector allows 
cloning of genes for the variable domains linking these to predetermined 
human constant domains or cloning of the entire light and heavy Fab 
chains. A modification of the pelB leader sequence, w ith a glutamine to 
alanine substitution at residue 18, w as used for export of the light 
chain. 
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